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Abstract. With the increasing number of participants in wordles game, the number of reports
changed, we firstly preprocessed the data by sliding window, and then analyzed the reasons for the
change of the number of reports and predicted them by LSTM+GRU time series prediction model,
and got that the change of the number of reports increased slowly in the early stage and decreased
gradually in the later stage, then we predicted the change of the number of reports on March 1, and
its change The interval is [22233, 22407], and it has a good fitting effect. Finally, through the
comparison of different models, this model has the smallest error, which increases the credibility of
the model. Finally, it is found that if this game does not innovate in time, the number of people will
gradually decrease in the later.
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1. Introduction

Wordle is a popular puzzle game currently offered daily by The New York Times on social media
platforms, in which players have a total of six chances to guess a word consisting of five letters. Each
time a guess is made, a hint is given based on how well the guessed word matches the correct answer.
The game play in hard mode is different from the easy mode and is more difficult. Currently wordle
is supported in more than 60 languages worldwide. The number of reports is changing daily as the
number of players increases.

Based on the changes in the number of reports we want to predict the changes and explain their
causes by models.[1] Conventional methods include time series prediction[2],artificial neural
network prediction, etc. The mathematical theory of the above methods is complete, but the results in
practice are not satisfactory, difficult and error-prone, and usually the prediction time interval is long,
the reliability of the results predicted using the above methods will be significantly reduced.

The problem of dynamic temporal prediction is solved to some extent using recurrent neural
networks (RNN) [3], but changes in player reported scores occur daily, and to further understand the
connection between historical and current reported scores, RNNs are required to memorize historical
and current data. To this end, an improved dynamic long-short memory model (LSTM-GRU) is cited
in this paper to improve the memory capability of RNNs and test their feasibility by fitting them with
various machine learning methods, so as to improve the accuracy of the prediction model and be able
to reasonably explain current changes, or be able to provide theoretical basis and methodological
suggestions for games or platforms similar to it [4].

2. Model
2.1. Neural Network Model (RNN)

RNNs are used in a variety of fields, including natural language processing , machine translation,
speech recognition, image processing, text similarity processing , and recommendation systems, etc.
They are capable of extracting feature data from the in-put data. The latter is used for visual
processing such as image [5]. The RNN network model is shown in figure 1
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Figure 1. RNN network structure.

2.2. LSTM-GRU

LSTM (Long short-term memory) is a special kind of RNN that solves the problem of
predictability of long time series due to the lag of unknown duration that may exist between important
events in the time series, and the relative insensitivity to the gap length is a major advantage of LSTM
[6]. the LSTM unit consists of an input gate, a forgetting gate, an output gate and a unit state, which
remembers the values in any time interval, and three gates control the flow of information in and out
of the cell.
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GRU, as a variant of LSTM [7], synthesizes the forget gate and the input gate into a single update
gate. It also mixes cell states and hidden states, plus some other modifications [8]. With almost no
difference in prediction accuracy, the algorithm and model of GRU [9] are more compact compared
to LSTM because GRU reduces the training parameters to obtain higher convergence speed. The
GRU network model is shown in figure 2
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Figure 2. GRU network structure.
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2.3. Data pre-processing

There are many factors that affect the scores reported on the same day, and using daily data will
result in a less efficient model with too many operations when only internal factors of the scores are
considered, so we use pandas to perform a sliding window transformation for a group of 10 days and
find its mean value for calculation and prediction [10].The results of data processing are shown in the

table 1.
Table 1. The results of data processing.
Date Word rolling10
2022/1/18 proxy 165092.3
2022/1/28 perky 277533.3
2022/2/7 elder 329959.1
3. Results

3.1. Analysis of experimental results

After the LSTM-GRU model prediction, we found that the trend of change is increasing in the first
period and gradually decreasing after reaching a certain peak. The data reported with this model for

March 1, 2023 is: 23320, and the model error is: 0.0039 (0.39%).

We fit [11] the results obtained from 100 iterations of training and found that the MAPE value is

7.55, which is a good fit, as shown in figure 3.
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Figure 3. LSTM-GRU Fitting results.

2022-11 2022-12

From the above discussion, it can be seen that for dynamic time prediction and prediction over a
large time span, the use of the LSTM-GRU method results in a small error and a high degree of fit,
indicating that for similar dynamic time prediction problems in game classes or social platforms, the
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LSTM-GRU model has a greater adaptability and practical ability and higher prediction accuracy
compared with traditional time prediction models. Therefore, we conclude that: the reported data
obtained by using GRU+LSTM model prediction has higher credibility. Combining their model
errors, we can obtain the prediction interval for the reported data on March 1, 2023 [22233, 22407].

4. Discussion

In order to fully validate or avoid possible errors in the above models, we used linear regression,
decision tree, and random forest models to forecast the March 1 reported data, and the relevant results
are shown in table 2:

Table 2. Other model prediction data and errors.

Model Forecast data Error value
Linear regression 23483 0.0070
Decision tree 25442 0.0912
Random forest 23879 0.0232
GRU 23320 0.0039

The comparison shows that the LSTM-GRU model has a lower error, further confirming the
accuracy of our model.

For the LSTM-GRU model, we first performed data preprocessing, removed outliers and
constructed a sliding window transformation. Secondly, we built the prediction model for the number
of reports and after the implementation of different algorithms with layers of comparison have
relatively small errors, and improve the credibility of the model. Finally, the predicted value is
basically consistent with the trend of change of the true value, the data tracking effect is better, the
prediction accuracy is high, and the prediction accuracy on the number of reported results is higher
and better than that using a single prediction model. However, our model does not take into account
the influence of external factors, which can cause a certain amount of error.

5. Conclusion

Games are a product of the Internet era, and they will accompany us for a long time, both as
customers and developers. And by analyzing the information behind them, we are able to get useful
data to update the games and attract players. The model is a typical model to predict the reported
number of participants behind the game, and our model LSTM-GRU is more accurate and practical
than other prediction models.
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